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Abstract 
  BACKGROUND: Previous studies reported that the distribution of body fat is an important risk 
factor for coronary artery diseases (CAD) and abdominal adipose tissue is associated with severe 
CAD.  This  study  was  conducted  to  evaluate  the  relationship  between  body  fat  distributions, 
plasma lipids and the severity of CAD in patients with stable angina. 
  METHODS: Ninety seven patients who underwent coronary angiography for stable angina were 
allocated into two groups: patients with mild or sever coronary artery involvement. Lipid profile 
(total cholesterol, LDL, HDL) and triglyceride (TG) and apolipoprotein A and B, were measured 
for all of the participants and a demographic data questionnaire was filled by the subjects. Par-
ticipants underwent abdominal computed tomography (CT-Scan) for measurement of adipose 
tissues that was classified to visceral and superficial and deep subcutaneous fat tissue compart-
ment. 
  RESULTS:  Patients  with  severe  coronary  artery  involvement  had  higher  level  of  apo  B  
(P = 0.02). Significant correlation was seen between visceral fat index and TG (P = 0.01), HDL-C 
(P < 0.01) in patients with mild coronary involvement and with total cholesterol (P = 0.02), 
LDL-C (P = 0.01) and apoB (P < 0.01) in patients with severe coronary involvement .No signifi-
cant relationship was seen among deep cutaneous fat index and lipid profile in both groups. 
  CONCLUSION: Our findings showed that visceral adipose tissue is significantly associated with 
severe CAD and has a significant correlation with lipid profile as well as Apo B. 
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Introduction 
Obesity is an important risk factor for cardiovascular 
(CVD) and metabolic diseases.1 4 
  Adipose tissue in human body is divided into: su 
perficial subcutaneous, deep subcutaneous and viscer 
al adipose tissue.5 
  Several studies have shown that visceral abdominal 
tissue  has  the  most  correlation  with risk  factors  of 
CVD like dyslipidemia.1,6 7 
Furthermore, visceral fat plays an important role in the 
developing of atherosclerosis and its multiple risk fac 
tors in particularly obese individuals.6 9 Even without 
obesity, visceral fat may be a risk factor for coronary 
 artery diseases (CAD).10 
  The relation between visceral abdominal adipose 
tissue and severity of CAD and associated morbidities 
has been reported before.7,10 
  However Caroline et al. study found no significant 
relationship among subcutaneous and visceral abdo 
minal  adipose  tissue  with  calcification  of  coronary 
arteries.11 
  As few studies have evaluated the correlation be 
tween body fat distribution based on superficial sub 
cutaneous, deep or visceral ones with the severity of 
coronary involvement and apolipoproteins a and b, 
this study was designed to evaluate the relationship 
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between body fat distribution, plasma lipids and apo 
lipoproteins with the severity of CVD in patients with 
stable angina. 
Materials and Methods 
This  study  was  a  cross sectional  study  on  patients 
with diagnosis of stable angina who underwent coro 
nary angiography in Chamran hospital.Overall 97 pa 
tients  were  selected  via  simple  sampling  method 
among patients with inclusion criteria. 
  While inclusion criteria included: age between 35 
70 years, stable angina pectoris, stenosis more than 
75% in any of coronary arteries in angiography. Ex 
clusion criteria included: myocardial infarction, unsta 
ble angina, borderline coronary stenosis in angiogra 
phy  or  any  considerable  abdominal  lesion  in  abdo 
minal computering CT scan. 
  This study was approved by the ethical committee 
of Isfahan cardiovascular research center and written 
informed consents were obtained from all participants. 
  A demographic data questionnaire including soci 
odemographic data, behavioral factors, past medical 
history and all off medications as well as a 3 day 24 
hour recall diet questionnaire was filled by all of the 
participants. 
  Fasting blood sample was obtained from the par 
ticipants  for  measurement  of  fasting  blood  sugar 
(FBS), total cholesterol (Total Ch), high density cho 
lesterol  (HDL C),  low  density  cholesterol  (LDL C), 
triglyceride (TG), apoliporotein A (apo  A), apolipo 
rotein B (apo B), insulin, adiponectin and leptin using 
autoanalyzer (Hitachi,Japan) in the laboratory of Isfa 
han Cardiovascular Research Center. 
  Coronary  angiography  was  done  using  standard 
method via femoral artery and films were reviewed by 
a cardiologist and cardiology assistant. According to 
the results of coronary angiography participants were 
divided into two groups with mild or severe CAD. 
  Mild CAD ,was defined as more than 50% steno 
sis of coronary arteries without criteria of severe co 
ronary  artery  involvement  .Severe  coronary  artery 
involvement  was  defied  as  ≥  50%  stenosis  of  left 
main coronary artery, ≥ 90% stenosis in the proximal 
left anterior descending or in ≥ 2 coronary arteries or 
extensive ≥ 70% stenosis in three coronaries.12 
  All participants underwent abdominal CT Scan for 
the measurement of adipose tissues. CT Scan was done 
at the level of umbilicus which is the best level for 
measurement of subcutaneous and visceral fats.13 14 
  CT Scan  was  done  at  supine  position  with  the 
arms above the head and the amount of superficial, 
deep and visceral adipose tissue was measured by the 
radiologists using computerized planimetric method. 
  In  this  method  the  amount  of  adipose  tissue  is 
calculated according to fixed attenuation range from  
30 to  190 Hansfiled. In this technique, visceral tissue 
is defined as intraabdominal adipose tissue which is 
bound to parietal peritoneum or fascia transversalis. 
Adipose tissue below the fascia transversalis is called 
deep subcutaneous adipose tissue and above the fas 
cia  transversalis  is  called  superficial  adipose  tissue. 
Adipose  tissue  is  measured  as  square  centimeter  in 
this method.13 
  Data were analyzed using SPSS15 software and the 
following  tests  Chi square  and  Fisher  exact  test  to 
compare  qualitative  variables  like  distribution  fre 
quency of sex between two groups, Pearson correla 
tion coefficient for determination of relationship be 
tween quantitative variables like the percent of viscer 
al fat and age, Student t–test for the determination of 
quantitative variables difference between two groups 
like mean of age. 
Results 
A  total  of  97  participants  were  divided  into  two 
groups  with  48  participants  in  the  first  group  with 
mild CAD and 49 participants in the second group 
with severe CAD. 
  The mean age was 51.08 ± 7.63 and 55.42 ± 6.82 
years in the first and second groups, respectively. Mean 
of  waist  circumference  was  100.34  ±  9.37  cm  and 
100.6 ± 9.38 cm in the first and second group respec 
tively. Mean of body mass index (BMI) was 28.0 ± 3.9 
in group 1 and 27.77 ± 4.0 in group 2. A significant 
relationship was seen between age and severity of co 
ronary involvement in both groups (P = 0.004). 
  47 patient was male that 29 (60.4%) cases were in 
mild CAD group and 18 (36.7%) cases were in severe 
CAD  group  and  50  patients  were  female  that  19 
(39.6%)  cases  were  in  mild  CAD  group  and  31 
(63.3%)were in severe CAD group. 
  Table 1 shows the frequency of smoking and his 
tory of underlying diseases was seen in both groups. 
According to table 1, there is a significant difference 
between the severity of CAD, based on the presence 
of diabetes (P < 0.01), dyslipidemia (P = 0.03), and 
smoking (P = 0.016). 
 
Table 1. Past medical history in patients with mild and 
severe CAD  
P   Severe CAD    Mild CAD      
0.81  34(69.4%)  25(52.1%)  History of Hypertension 
0.00  22(44.9%)  9(18.8%)  History of Diabetes 
0.03  28(57.1%)  17(35.4%)  History of Dyslipidemia 
0.53  6(12.2%)  8(16.7%)  History of Myocardial infarc-
tion 
0.01  7(14.3%)  17(35.4%)  History of Smoking 
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Table 2. Plasma lipids and apolipoproteins in patients with mild and severe CAD 
 
Plasma lipids 
Mild coronary in-
volvement 
Mean ± SD 
Severe coronary involvement 
Mean ± SD 
P 
Total Cholesterol (mg/dl)  173.52 ± 39.91  190.46 ± 50.65  0.09 
Triglyceride (mg/dl)  158.76 ± 93.89  173.54 ± 106.77  0.50 
1HDL-C (mg/dl)  35.19 ± 10.14  36.18 ± 11.46  0.67 
2LDL-C (mg/dl)  100.69 ± 28.17  113.54 ± 35.16  0.06 
3apo A (mg/dl)  149.07 ± 22.51  149.48 ± 30.39  0.94 
4apo B (mg/dl)  92.45 ± 23.77  106 ± 31.74  0.02 
HDL-C: High density lipoprotein cholesterol; LDL-C: Low density lipoprotein cholesterol; 
apo A: apolipoprotein A; apo B: apolipoprotein A 
 
Table 3. Correlation between fat distribution and plasma lipids in patients with mild and severe CAD 
Fat distribu-
tion 
    TC 
(mg/dl) 
TG 
(mg/dl) 
HDL-C 
(mg/dl) 
LDL-C 
(mg/dl) 
apo A 
(mg/dl) 
apo B 
(mg/dl) 
Fat distri-
bution 
Visceral Fat 
Index (mm2) 
Mild coronary 
involvement 
Correlation  0.067  0.441  -0.470  -0.111  -0.061  0.004  0.270 
P value  0.72  0.01  0.00  0.55  0.75  0.98  0.14 
Severe coro-
nary involve-
ment 
Correlation  0.486  0.326  -0.324  0.498  0.423  -0.175  0.631 
P value  0.02  0.13  0.14  0.01  0.05  0.43  0.00 
Deep Subcu-
taneous Fat 
Index (mm2) 
Mild coronary 
involvement 
Correlation  0.238  0.262  -0.022  -0.075  0.122  0.181  0.153 
P value  0.19  0.15  0.90  0.68  0.52  0.32  0.41 
Severe coro-
nary involve-
ment 
Correlation  0.173  0.122  0.280  0.118  0.001  0.161  0.145 
P value  0.44  0.58  0.20  0.60  0.99  0.47  0.52 
Superficial 
Subcutaneous 
Fat Index 
(mm2) 
Mild coronary 
involvement 
Correlation  0.285  0.241  0.105  -0.127  166  0.449  0.154 
P value  0.12  0.19  0.57  0.49  0.38  0.01  0.40 
Severe coro-
nary involve-
ment 
Correlation  0.102  -0.165  0.190  0.279  0.187  -0.031  0.138 
P value  0.65  0.46  0.39  0.20  0.41  0.89  0.54 
 
  According to table 2, there is a significant differ 
ence in the mean level of apo B between two groups 
.Patients with severe CAD have higher level of apo B 
(P = 0.02). 
  Table  3  shows  a  significant  correlation  between 
visceral  fat  index  with  TG  (P  =  0.01),  HDL C  
(P < 0.01) in the group with mild CAD; while the 
same was seen between total cholesterol (P = 0.02), 
LDL c (P = 0.01) and apo B (P < 0.01) in the group 
with  severe  CAD.  No  significant  relationship  was 
seen among deep cutaneous fat index and lipid profile 
in both groups. This table also reveals significant cor 
relation among superficial subcutaneous fat index and 
apo A in the group with mild CAD (P = 0.01).  
Discussion 
The results of the our study showed significant rela 
tionship among visceral  adipose tissue with TG and 
HDL C in patients with mild CAD and significant cor 
relation among visceral adipose tissue and total choles 
terol, LDL C and apo B in patients with severe CAD. 
  Superficial adipose tissue had only significant corre 
lation with apo A in patients with mild CAD Our re 
sults showed no correlation between apoproteins and 
deep subcutaneous adipose tissue. Seo et al. did not 
find any significant relationship among severity of co 
ronary artery involvement and visceral fat tissue which 
is in contrast with our results.17 This difference may be 
due to using advanced soft ware of CT scan in our 
study compared with Seo et al17 or the difference in 
weight and distribution of body fat among two popula 
tion. Similar to our findings, Zamboni et al reported 
that the distribution of body fat is an important risk 
factor for CAD and visceral abdominal adipose tissue 
is associated with severe CAD and associated morbidi 
ties.10 Lee et al showed that increase in visceral adiposi 
ty is associated with severity of CAD.7 
  Kelley  et  al  reported  significant  relationship 
among deep subcutaneous and visceral adipose tissue 
with LDL C, TG and apo B15 which is similar to our 
results, however the association between deep subcu 
taneous adipose tissue and lipoproteins was not sig 
nificant in our study. In contrast with Kelly et al. that 
may be related to the difference in sample size and 
inclusion criteria between these two studies, our re 
sults did not differ among men and women. 
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  Porter et al showed correlation between visceral 
adipose  tissue  and  hypercholesterolemia  in  women 
and hypertriglceridemia in men. They also reported a 
protective role for subcutaneous abdominal adipose 
tissue against dyslipidemia.16  
  Nicklas  et  al  reported  significant  relationship 
among abdominal subcutaneous and visceral adipose 
tissue  with  acute  myocardial  infarction  in  women.18 
However  in  our  study  we  excluded  patients  with 
myocardial  infarction,  in  contrast  we  found  such  a 
correlation with severe CAD in angiography of pa 
tients with stable angina. 
  Although the current study had some limitations 
like its small sample size, however its strengths is us 
ing CT scan for the fat distribution measurement in 
angiographic documented CAD patients. 
  In conclusion, our study showed that visceral adi 
pose tissue has a significant association with severe 
CAD and has a significant correlation with lipid pro 
file especially apo B, which has been suggested more 
atherogenic than other lipoproteins.10 
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